Gaussian Integrals by Larsen, Jan
Gaussian Integrals
Jan Larsen
Intelligent Signal Processing Group
Informatics and Mathematical Modelling
Technical University of Denmark
web: isp.imm.dtu.dk, email: jl@imm.dtu.dk
Version 2, January 5, 2005
1 Product of Gaussians
Suppose that x ∈ Rd and







where xi = x− ai, i = 1, 2, · · · ,M .











The solutions can be obtained by using the fundamental proposition Eq. (6).
2 Fundamental Proposition
Define a common Gaussian density pc(x) ∼ N (c,C) with




















































(xi − xj)Bij(xi − xj) (8)





































































































3.1 Integral of products
Since
∫




















4.1 Propagation of mean value
Consider the evaluation of
∫
φj(x)p(x) dx where p(x) = N (u,S) and
φj(x) = exp[−(x− xj)Λ−1(x− xj)/2] = |2πΛ| 12 · N (xj,Λ) (19)


























According to (18) with a1 = xj , A1 = Λ, a2 = u, and A2 = S.
I =
|C| 12

































φj(x)p(x) dx = |2πΛ| 12
∫
N (xj,Λ)N (u,S) dx




(xj − u) (Λ + S)−1 (xj − u)
]
(23)
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